Poor power factor often results in high losses of active power in the network. It measures the percentage of apparent power that can be used to do actual work by the loads. However, this result in a reduction of systems reliability and creates safety problems and a much-increased energy cost. These inductive loads include induction motors, transformers, and reactors and they have a negative effect on the actual power used up by the loads. In this paper, Power factor correction (PFC) has been done by the addition of the needed capacitance to counteract the inductive load which is present in the electrical network of the Port Harcourt distribution system. The load values, MVAr values and the existing power factor of Port Harcourt electricity network where used to derive the needed shunt capacitance to a most appropriate value of 0.95. This enabled current savings of 23.15 percent in all the 11kV buses as well as reducing the required MVA needed to feed the loads to 101.48MVA as against 132.07MVA when the power factor was 0.73. These reductions were achieved by adding a capacitance of 34.48MVAr and the current reductions reduce losses along the lines since the square of current is proportional to losses. Also, the added system capacity will mean that more loads can be fed by the system when the added capacitance brings the system to a power factor of 0.95.
Introduction
Low power factor causes the system to operate less economically. Ackerman (1999) , the useful/real amount of power being used in a circuit is often not equal to the apparent power due to the presence of loads that are reactive in nature and such loads (inductors and capacitors) consume power that is referred to as reactive power. With the present O., & Mik, K. (2015) . Loss reduction in port harcourt 33/11kv distribution networks by power factor correction. International Research Journal of Management, IT and Social Sciences, 2(9) , 10-17. https://sloap.org/journals/index.php/irjmis/article/view/318 11 call for technological revolution and industrialization in Nigeria, it has become more obvious that power holds a very pivotal role in actualizing economic growth. It is noteworthy that developing countries like Nigeria battle with the issue of acquiring more power stations (generation, transmission, and distribution) to the present national grid in order to meet the growing needs of the power sector. More so, in an attempt to grow the power capacity, other issues that have to do with managing available power that the National grid possesses arise. Businesses must be run with the mindset of making a profit and having to pay exorbitant energy bills clearly work against profitability. This similar issue in other parts of the world leads companies, institutions, and industries to find out ways to minimize sources of power loss in order to get better value for money as little energy savings can produce even greater financial savings. Basu, S., & Bollen, M. H. (2005) , the sources and causes of these losses vary and one of them is as a result of reactive power input which occurs from loads that are not linear in nature. Industrialized loads, as well as other heavy machinery, usually have reactive consequences and as the inductive loads increase, it affects the power factor of the entire system which in turn hampers power systems efficiency. Gross, C. A. (1986) , most electrical loads do not consume only active power but also reactive power and the higher the reactive power distributed by the distribution network to cover the load requirements, the lower will be the Power Factor (PF). Also, most modern electronic equipment does not represent a completely passive load to the supply even though in the past loads were characterized by their resistive nature (light bulbs) or by input currents that are sinusoidal but phase-shifted (AC motors). When this power factor is low, it has negative impacts on the electric distribution network and it is represented in voltage and power losses, as well as high penalties on large consumers. Grainger, J. J. (1994) , power factor correction is very relevant and useful in reducing losses prevalent in electrical networks, ensures more system capacity utilization and improve voltage regulation as these are all factors that enable energy utility companies to provide services that are cheaper and more compatible with the quality desired in today's energy industry (Inan, H., Khosravi, K., & Socher, R., 2016) .
Presently in Nigeria, there are many recently built power generating, transmission and distribution stations, yet the country still experiences a high shortage of power to service various load centers. However, power losses account for a reasonable part of this problem. This paper aim at reducing losses in the distribution network using power factor correction technique. A section of Port Harcourt electricity network (PHEN) system is used as a case study for the investigation.
Literature Review
Power loss refers to wastages or differences in the utilized power by the consumer(s) when compared to actual input or generated power in an electrical system. Mathematically, P.Loss= P.Generated -P.billed ………………………………………………………………..1 Jiang, Y., Lee, F. C., Hua, G., & Tang, W. (1993, March) , distribution losses refer to losses which occur during the process of delivering electrical energy from distribution stations (33/11 kV feeder) to specific locations like residential or commercial areas. Kersting, W. H. (2004, October) , Meegahapola, L. G., Vittal, E., Keane, A., & Flynn, D. (2012, October) , various types and sources of power loss exist in an electrical power system are enumerated according to their categories.
Power Factor can be defined as the ratio of the real power (kW) to the apparent power (kVA) consumed by a component of an a.c. electrical equipment or an entire electrical installation. It also defines the degree to which electrical power is efficiently converted into useful work output. 
Research Methods
To correct power factor and show a reduction of losses in distribution networks, Power World Simulator (PWS) which is an analytic power system software is used to simulate a section of Port Harcourt Electricity Distribution (PHEDC) network. Transformers data, bus data, and distribution lines parameters were obtained from PHEDC. Power flow studies were then carried out in PWS environment and the desired power factors are analyzed both mathematically and with the aid of PWS using shunt capacitors to show loss reductions and the corresponding financial savings that can be achieved. Saadat, H. (1999) , the network considered in this work is a section of Port Harcourt electricity distribution network and it has three (3) 33kV feeders from Ahoada, Rumuosi, and PH mains injection substations. It also consists of two (2) generators, eighteen (18) 33/11kV transformers, three (3) 33/0.415kV transformers, nine (9) switched shunts capacitors, forty-one (41) buses, and thirty-eight (38) loads attached to the network. Thunberg, E., & Soder, L. (2000) , other components of the network are isolators, circuit breakers, ring mains units, and conductors. System parameters (Ayama substation); To obtain the required shunt capacitance at varying power factor and reactive power consumption, the most appropriate power factor as well as current reduction were obtained as shown in equations 8a-10 respectively O., & Mik, K. (2015) Figure 2 . shows a section of Port Harcourt 33/11Kv electricity distribution network consisting of the transformers, breakers, isolators, reactors, capacitors etc. After simulating the model, reactive power (MVAr), as well as power required for load(MVA) and load current(I), were obtained as shown in table 1.0.computation of shunt capacitance, MVA capacity and current reduction for the various substations were obtained using the relevant mathematical expressions as shown in equation 8a-10 and results compared with that obtained from PWS. Figures 3.0 and 4.0 shows how power factor increment from about 0.73 which is obtainable to 0.95 using the required sizes and placement of shunt capacitors results in a reduction of reactive power and improvement of active power system capacity as well as reduced systems consumption. This culminates to overall power consumption cost reduction. Table 2 shows the results obtained at the corrected power factor of 0.95, the total power required for the load is 101.4842105MVA and 18.6549MVAr.while the current amounted to 12638.1332A.however before the correction was made, the total power required for the load is 132.0684932MVA and 53.1382MVAr for 16446.88582A as shown in table 1.0.table 3.0 shows the total capacitance added and current reduction as well as the total MVA obtained. This implies that when appropriate power factor correction is done, the cost of power distribution and utilization will appreciably be reduced as shown both in tables 1.0 and 2.0 respectively.
Description of Port Harcourt 33/11kv Distribution Network

Results and Analysis
Discussion
Conclusion
From the results obtained and the analysis of the section of Port Harcourt 33/11kV considered, improvements were made in various aspects of the network. Firstly, a total capacitance of 34.48MVAr addition was made to the network which was added to the 11kV side of thirteen (13) buses of the network. Also, it was discovered that this brought the power factor of the system from 0.73 to 0.95. This correction to 0.95PF created an additional MVA capacity of 30.58MVA which could very well be redistributed to cover other loads of the network. Furthermore, the current flowing through the 11kV buses was drastically reduced by 3808.75Amps which will also reduce the I 2 R losses which are directly proportional to the square of the current in the line. Hence a current reduction of 23.16 percent was obtained. There is no gainsaying that a tremendous amount of savings has been achieved by the addition of the appropriate amount of MVAr to the system.
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